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V. BimomocTi npo gucepraniio
MoBga guceprariii:

Koau TemaTHYHHX PYOPHK: 29.27
Tema gucepranii:

1. TTapameTpuyHa KiHeTHYHA HECTIMKICTb Ta TypOYyJIEHTHICTb IJIa3MU B Ta30BUX PO3PSAAX i TEPMOSIIEPHUX

IIPUCTPOSIX.

2. Parametric kinetic instability and plasma turbulence in gas discharges and thermonuclear devices.

Pedepar:



1. B pucepTauii ocCIimpKeHO JIiHIMHY i HeJliHINHY cTafii i0HHO-3BYKOBOi, iOHHO LIMKJIOTPOHHOI Ta HYJKHbO-TiOPUIHOI
HeCTilKocTel niaa3Mu. JJoBesleHo, 0 BUCOKA €(PEKTUBHICTh FeliKOHHUX JIKEPEJI [71a3M1 MOKe OYTH NOB's13aHa 3
PO3BUTKOM 4K KOPOTKOXBUJIbOBOI KIHETUYHOI iOHHO-3BYKOBOI [TapaMeTPUYHOI HECTIMKOCTI, TaK i JOBrOXBUJIBLOBOI.
Brniepiie po3po6sieHo HesBHY Qi3UYHY Ta YMCJIOBY MO i BifITIOBiIHI KOMII'IOTEPHI KOJU AJ1s1 CAMOY3IOJKEHOTO
KiIHETUYHOI'O MOZEJIIOBAaHHS [JIA3MOBUX PO3PsAIiB HU3LKOTO TUCKY. BM3HAaYEHO TaKi BaXK/IMBI XapaKTEPUCTUKU
HU3bKOYACTOTHOI NapaMeTpUYHOi TypOyJI€HTHOCTI, SIK IBUAKICTb TypOyJIEHTHOI'O HarpiBy IJ1a3MU Ta piBeHb ii
HAaCHUYE€HHS], EKCIIEPUMEHTAJIbHE OCIIIKEHHSI SIKMX € 200 BaXKKUM, 200 B3araji HEMOXJIMBUM. [JoBEJE€HO, 110 B
yCTaHOBKaX PO31iJIeHHS i30TOIIB METOLOM iOHHOTO MKJIOTPOHHOI'O HarpiBaHHA B IJIa3Mi pO3BMBAIOTLCS iOHHI
LIMKJIOTPOHHI KOJIMBaHH4.. Lle cyTTeBo noripuiye epeKTHBHICTb PO3MiJIeHHS i30TOIiB METOLOM iOHHOTO
LIMKJIOTPOHHOI'O Pe30HaHCy. Bu3HaueHo, 110 XapakTep BUMipSHUX Ha TOpcaTpoHi YparaH-3M (Xapkis, YkpaiHa)
CIIEKTPiB (pJIyKTyalii [yCTUHY IJIa3MU Ha TapPMOHIKaxX IUKJIOTPOHHOI YaCTOTU iOHIB BilHOCUTBCS [IO €JIEKTPOH -
IOHHOI MapaMeTPUYHOI HECTIMKOCTI, IKa PO3BMBAETLCA B 1IbOMY €KCIIEPVMMEHTI. BUBUEHO IPOHUKHEHHS 30BHIIIHIX
TBUHTOBUX 30yPEHb B IJ1a3My TOKaMaKiB. JIOCIIiIKEHO MMpoLiecC 3apsIKaHHS TIOPOMINHOK B HU3bKOTEMIIEPATYPHIi
reJIIKOHHIM I71a3Mi MaJIoro TUCKY IiJ 4ac PO3BUTKY ITapaMETPUYHOI iIOHHO-3BYKOBOI HECTIMKOCTI i BILJIMB HEOJHO-
PiZHOCTI 30BHITHBOTO MArHiTHOTO MOJISI HAa aKCiasbHi i pafianbHi Npodini ryCTUHY J1a3MU, TEMIIEPATYPY

€JIEKTPOHIB i pO3NOis NOTrIMHaHHA BY NOTYKHOCTI y na3mi.

2. In the dissertation the linear and nonlinear stages of ion-sound instability of plasma are investigated. The levels
of instability saturation due to induced scattering of ion-sound waves on ions are determined and the rate of
turbulent heating of electrons and the effective frequency of electron collisions with ion-sound waves are found. It
is shown that turbulent heating of electrons due to ion-sound turbulence can be one of the dominant mechanisms
of energy absorption of the pump wave in the helicon plasma source. It is shown that the high efficiency of helicon
plasma sources can be associated with the development of both short-wave kinetic ion-sound parametric
instability and long-wave. For the first time, implicit physical and numerical models and corresponding computer
codes have been developed for self-consistent kinetic modeling of low-pressure plasma discharges in electrostatic
and electromagnetic fields. An original numerically stable model for the calculation of electromagnetic fields in the
plasma of axisymmetric open traps without taking into account slow waves has been developed. Performed in
experiments on the plasma production and heating on a torsatron Uragan-3M (Kharkov, Ukraine) probe
measurements of plasma density revealed fluctuations in plasma density with frequencies equal to ion cyclotron
harmonics. The penetration of external helical perturbations into the tokamak plasma is investigated. Helical
perturbations are used to control the transfer processes at the plasma edge of tokamaks. In the dissertation it is
proved that the most dangerous from the point of view of plasma confinement in tokamaks are instabilities of
external helical modes, i.e. modes, the resonant surface of which lies outside the plasma. In the dissertation the
process of charging of dust grains in low - temperature helicon plasma of low pressure during development of
parametric ion - sound instability is investigated for the first time. The behavior of surface electromagnetic waves
in the plasma in a magnetic field directed at an angle to the plasma surface has been studied. It is shown for the
first time that at nonzero angle of inclination of the magnetic field to the plasma surface, the dispersion curves are
significantly deformed.
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